The mechanosensory lateral line, found only in fishes and amphibians, is an important sense organ associated with aquatic life. Lateral line patterns differ among teleost, the most diverse vertebrate taxa, hypothetically in response to selective pressures from different aquatic habitats. In this article, we conduct evolutionary genomic analyses of 34 genes associated with lateral line system development in teleosts to elucidate the significance of contrasting evolutionary rates and changes in the protein coding sequences. We find that duplicated copies of these genes are preferentially retained in the teleost genomes and that episodic events of positive selection have occurred in 22 of the 30 postduplication branches. In general, teleost genes evolved at a faster rate relative to their tetrapod counterparts, and the mutation rates of 26 of the 34 genes differed among teleosts and tetrapods. We conclude that following whole genome duplication, evolutionary rates and episodic events of positive selection on the lateral line system development genes might have been one of the factors favoring the subsequent adaptive radiation of teleosts into diverse habitats. These results provide the foundation for further detailed explorations into lateral line system genes and the evolution of diverse phenotypes and adaptations.
Introduction
The mechanosensory lateral line sense organ is unique to aquatic vertebrates (fishes and the amphibians) (Dijkgraaf 1963) . The lateral line consists of surface neuromasts located on the skin's surface that detect slow moving water and canal neuromasts that are embedded in the lateral line canals and sense rapidly moving water (Northcutt 1997) . The lateral line system provides a sense of "touch at a distance" for the fishes (Dijkgraaf 1963; Webb 1989; Wark and Peichel 2010) and is important in processes such as rheotaxis (Montgomery et al. 1997) , schooling (Pitcher et al. 1976 ), courtship and sexual behavior (Bleckmann 1993; Satou et al. 1994) , feeding and prey detection (Montgomery and MacDonald 1987; Bleckmann and Bullock 1989; Janssen et al. 1999) , and navigation (Hassan 1989) , even in the absence of vision as exemplified in blind cave fishes (Montgomery et al. 2001) .
In fishes (comprising Chondrichthyes, Actinopterygii, and Sarcopterygii), the lateral line varies in configuration (Dijkgraaf 1963) (fig. 1 ), number (Vischer 1990; Wark and Peichel 2010) , and size (Wada et al. 2008 ) among (Webb 1989; Carton and Montgomery 2004) and within species (Wark and Peichel 2010; Trokovic et al. 2011 ) and changes depending upon habitat. Because the lateral line is ubiquitous in fishes, even in deep-sea fishes and cave-dwelling fishes without eyes, and because the lateral line system is absent in the terrestrial vertebrates, it is probably a primary sense organ that is closely linked with adaptation to aquatic life.
The teleost lateral line consists of an anterior lateral line (ALL) and a posterior lateral line (PLL) ( fig. 1 ). The ALL is located in the head region and is innervated by sensory neurons clustered with preotic ganglion, whereas the PLL is innervated by sensory neurons clustered with postotic ganglion (Northcutt 1989) . During the embryonic PLL development of primitive Actinopterygians (fish taxa existing prior to the emergence of teleosts) and the Sarcopterygians (lobe finned fishes and amphibians), the neuromast primordium (which arises from the placode in the postotic region) deposits a continuous stream of neuromasts along the lateral line while migrating toward the tail (Pichon and Ghysen 2004) . In contrast, during PLL development in teleosts (advanced Actinopterygians), the neuromast primordium from the placode deposit only a few protoneuromasts/primary neuromasts on the borders of somites at specific intervals as it moves toward the caudal region (Pichon and Ghysen 2004; Wada et al. 2008) . Once the primary neuromasts are deposited during the postembryonic development stage, secondary neuromasts appear between the primary neuromasts and form stitches (Ledent 2002) . It is striking that these two very different patterns of PLL embryonic development evolved after the emergence of the teleosts and that they are still highly conserved among teleosts, even when adult PLL patterns differ (see [Pichon and Ghysen 2004] for details about phylogenetic separation of the PLL development pattern).
The path of deposition of the neuromast by the primordium is guided by the expression of the chemokine cxcr4b and its ligand cxcl12a and not by external cues (David et al. 2002) . Although numerous studies have described the genes expressed during lateral line development (e.g., Dambly-Chaudière 2004, 2007; Ma and Raible 2009 ) (see also the Gene Ontology [GO] database [Ashburner et al. 2000; Harris et al. 2004] process GO: 0 048 925 for a list of genes involved), the evolutionary dynamics of these genes have not been extensively analysed.
Understanding patterns of protein evolution is important for determining the molecular basis of adaptation (Hurst et al. 2006 ) as changes at the protein level have a strong influence on phenotypic divergence (Benner et al. 2010 ).
Yet, there have been relatively few evolutionary studies of genes involved in teleost phenotypes (Seehausen et al. 2008; Sato et al. 2009a; Larmuseau et al. 2010) , or that compare the phenotypic (Yokoyama 2002; Braasch et al. 2008) or genomic evolution (Robinson-Rechavi and Laudet 2001; Steinke et al. 2006 ) between teleosts and tetrapods. Molecular evolutionary analyses of tetrapod and teleost gene evolution would provide insights on the remarkable adaptive radiation and species diversity of teleost fishes.
We speculate that the wide range of lateral line systems observed among and within teleosts was an important adaptive novelty and that it is one of the main reasons these taxa now comprise one of the most speciose and diversified group of vertebrates. Here, we describe the evolutionary changes in protein coding sequences of the genes involved in the teleost lateral line system. Our results indicate that these genes were generally retained as paralogs following the fish-specific whole genome duplication and that subsequent episodic period of positive selection led to differences in lateral line development patterns among primitive actinopterygians and teleosts. Generally, teleost genes have evolved at faster rates relative to the tetrapods. Our study provides the basis for future 
Materials and Methods

Dataset Compilation and Preparation
The genes involved in lateral line system development were compiled from the GO database (Ashburner et al. 2000; Harris et al. 2004 ) (supplementary table S1, Supplementary Material online) using "lateral line system development" as the biological process search term and filtered for zebrafish (GO: 0 048 925). The corresponding human ortholog for each zebrafish gene (supplementary table S2, Supplementary Material online) was used to download coding sequences of the one-to-one orthologs (one-to-many or possible orthologs in the case of duplicate genes in teleosts) from Ensembl version 62 (Hubbard et al. 2007 ) using the PyCOGENT (Knight et al. 2007 ) Ensembl database query interface. Gene orthology and instances of genome/gene duplication were examined using microsynteny analysis in the Genomicus server (Muffato et al. 2010) , and duplicated genes were classified as either strict fish-specific genome duplication (FSGD) products or lineage-specific duplication products. A rose-window plot of the strict FSGD duplicates (all the teleosts possessed two paralogs of the gene) in zebrafish was prepared using circos version 0.55 (Krzywinski et al. 2009 ). For duplicated genes here, we assume that prior to FSGD the ancestral gene had a function in lateral line development because of the absence of a duplicated copy in Xenopus tropicalis. Thirty-nine genes were identified that contributed to the development of the lateral line system, of which 34 had sufficient taxonomic representation for further analyses. Sequences with substantial gaps were discarded at this stage.
Sequence Alignment and Phylogeny Construction
The coding sequences for each gene were translated into proteins and aligned using MUSCLE (Edgar 2004) , backtranslated into nucleotides and checked manually in SEAVIEW (Gouy et al. 2010) . Misaligned regions were removed from the resulting alignment using GBLOCKS (Castresana 2000) with the "relaxed" parameter (Talavera and Castresana 2007; Privman et al. 2011) . The best-fit nucleotide substitution model for each alignment was found using MrAIC (Nylander 2004) . A maximum likelihood phylogenetic tree was constructed in PHYML v.3.0 (Guindon and Gascuel 2003; Guindon et al. 2009 Guindon et al. , 2010 using the NNI tree searches.
Clade support values (SH-aLRT branch support Anisimova et al. 2011] ) were produced using the nonparametric version of aLRT (Anisimova and Gascuel 2006) . This nucleotide substitution model and phylogeny were used for all subsequent analyses. All alignments and phylogenetic trees used for this study are available for download from http://dx.doi.org/10.6084/m9.figshare.92411.
Nucleotide Level-Evolutionary Rate Analysis Differences in evolutionary rates in the teleosts were identified using the PHAST (PHylogenetic Analysis with Space/ Time models) computer package (Hubisz et al. 2011 ). First, phyloFit was used to fit the tree model to the multiple alignment of DNA sequences by maximum likelihood using the specified tree topology and the HKY substitution model with four rate categories (option "-subst-mod HKY-nrates 4") (Hasegawa et al. 1984 (Hasegawa et al. , 1985 . This model was used to generate "Phylogenetic P values" using phyloP (Pollard et al. 2010) , which computes lineage specific or global P values for conservation or acceleration from the alignment, a phylogenetic tree and a model of neutral evolution. PhyloP identifies the departures from neutrality in either direction (conservation or acceleration), for each nucleotide column in the alignment using methods of similar statistical power (Pollard et al. 2010) . We used the likelihood ratio test (LRT) analysis, because it is based on the full likelihood function and is expected to make better use of the substitution pattern, is more robust if there were periods of extreme selection and since this is the preferred method for testing each site of the alignment [see (Pollard et al. 2010) ]. We ran the program twice, first for the teleost subtree compared with the corresponding supertree (tetrapod clade) and then with the whole tree to determine conservation-acceleration (CONACC) scores, where positive values indicate conservation and negative values indicate acceleration of evolution at the given site. To visualize the distribution of scores in the teleost lineage and the whole tree, cumulative distribution frequencies of the CONACC scores were plotted as relative frequencies of the fractions of scores.
Codon Level-Compartmentalization Analysis
To assess evolutionary rate variation in the teleost lineage, we used the dN/dS based compartmentalization analysis in the HYPHY software ) with the SelectionLRT.bf batch file using the best-fitting GTR model (Tavaré 1986; Yang 1994 ) (identified earlier using MrAIC) crossed with the MG94 codon model (Muse and Gaut 1994) . LRTs were used to compare five evolutionary models where dN/dS estimates were either independent or assumed to be equal ) among the 1) teleost clade, 2) tetrapod clade, and 3) ancestral branch leading to the teleosts (as the separating branch) and among five evolutionary models that used a: 1) global dN/dS estimate; 2) constrained dN/dS estimate for teleosts and tetrapods with independent estimate for the separating branch; 3) constrained dN/dS estimate for tetrapods and the separating branch with independent estimate for teleosts; 4) constrained dN/dS estimate for teleosts and the separating branch with independent estimate for tetrapods; and 5) independent dN/dS estimates for teleosts, tetrapods, and the separating branch. SelectionLRT.bf employs Akaike Information Criterion (AIC) statistics to determine which model best explains the data.
Codon Level and Amino Acid Level Analysis-Postduplication Branches
To identify the postduplication evolutionary dynamics of the strict FSGD duplicated genes, we used the Branch-Site models ( MBE alignment and the corresponding maximum likelihood tree, constructed in PHYML v.3.0 ) after determining the best-fit nucleotide substitution model in MrAIC (Nylander 2004) , the two branches immediately after the duplication event ( fig. 2) were labeled as the foreground branches independently (one at a time) in the branch-site test 2, the recommended test for identifying positive selection. Here, two ! values (0 < ! 0 > 1 and ! 1 = 1) are assigned for the background branches and the foreground branches are assigned a ! value (! 2 > 1). This model is compared with the null model where the ! value in the foreground branch is constrained to 1, and an LRT is used to check whether the foreground branches are evolving under the influence of positive selection. The branch-site test segregates the amino acid positions/codons into four different categories. Two categories describe sites for which selective pressure does not change over time, either under purifying selection (site class 0, ! 0 < 1) or under neutral evolution (site class 1, ! 1 = 1). The two other categories (site classes 2a and 2b) are sites potentially evolving under positive selection only in the foreground branches (! 2 > 1), and evolving in the background branches (all the remaining branches) under purifying selection (site class 2a, background branches ! 0 < 1) or neutral evolution (site class 2b, background branches ! 1 = 1). The sites under the influence of positive selection were identified by a Bayes Empirical Bayes test ) applying a threshold of >0.95 posterior probability.
Codon models can be biased by saturation of synonymous substitutions. To eliminate such problems and to provide confidence in our codon-based analysis, we employed amino acid-based rate shift analysis, because this approach is recommended for divergent sequences (Bielawski and Yang 2003; Huang et al. 2010) . The same codon alignments of the strict FSGD-duplicated genes used in the codon-based analysis were translated into amino acids. Rate shifts of evolution in branches immediately after genome duplication were checked using the RASER2 (Rate Shift EstimatoR version 2) (Penn et al. 2008) . RASER2 uses the stochastic mapping of mutations (Nielsen 2002) to calculate the probability that a rate-shift occurred at a specific branch, and implements the empirical Bayes test to identify sites evolving under a covarion-like model or heterotachy, which is similar to the site class 2a in the branch-site test of PAML. We used RASER2 to compare the alternate lineage-specific rate-shift model with the null model, which does not enable rate shifts. The program was run separately for each of the postduplication branches. LRT were performed to determine whether the lineage-specific model fits the data significantly better than the null model. The program was run twice for each branch of interest to check for known convergence problems (Huang et al. 2010) . Tertiary structures of CXCR4 (human), cxcr4a and cxcr4b (zebrafish) were built using I-TASSER server (Zhang 2008; Roy et al. 2010) , and positive selected sites on cxcr4b were visualized and annotated using PYMOL (www.pymol.org).
Results
Synteny Analysis-Duplication of Genes Involved in Lateral Line System Development Of the 34 genes involved in lateral line system development (supplementary table S1, Supplementary Material online), 12 were strict FSGD duplicates where all the teleosts possessed two paralogs each ( fig. 2 ). Microsynteny analysis identified seven genes (cldnb, kal1, atoh1, cxcr7, cdh4, dkk1, and pcsk5) involved in the lateral line system development that had an asymmetric distribution of paralogs among the teleosts (supplementary figs. S1 and S2, Supplementary Material online). Cases of both lineage-specific gene retention and lineage-specific gene loss were identified in the zebrafish (supplementary fig. S2, Supplementary Material online) . The cxcr7a and cxcr7b were found only in the zebrafish, and in close proximity to cxcr4a and cxcr4b on chromosome 9 and chromosome 6, respectively, and CXCR4 is duplicated in all the teleosts analysed for this study. Based on synteny analysis, there is lineage-specific gene retention of cxcr7 in zebrafish after the FSGD event. CDH4 has two paralogs in all teleosts except zebrafish, which suggests a lineage-specific gene loss in zebrafish post-FSGD. In addition, dkk1 was only duplicated in zebrafish.
Lineage-Specific Acceleration of Evolution in Teleosts
To identify cases of accelerated evolution in the teleosts at the nucleotide level, we used phyloP CONACC scores. P values for each base position were obtained using the LRT method for the whole vertebrate phylogeny and the teleost subtree (in comparison with the corresponding supertree) for each gene. Cumulative distribution frequency of the scores clearly show acceleration (negative scores indicate acceleration) of evolution in the teleost subtree ( fig. 3A) , which had lower scores relative to those of the whole tree ( fig. 3B ).
After identifying that teleosts genes involved in lateral line system development were generally evolving at a faster rate, we analysed the data using dN/dS methods. The compartmentalization analysis implemented in the SelectionLRT.bf batch file of the HYPHY program allowed us to separate the tree into two subtrees (clades/groups). For each, we analyzed rate shifts using five models. Models 2-5 are the alternative models and they are compared with a globally homogenous dN/dS in the model 1, which is the null hypothesis. Significantly different dN/dS ratios for three groups (model 5) were found in 29 of 34 genes ( fig. 4 and supplementary table S3, Supplementary Material online). However, only eight genes had significant AIC scores for model 5 (or phase 5). The AIC scores favored a phase 3, phase 4, or phase 5 alternate model in 26 of 34 genes, confirming that in most cases teleosts have altered evolutionary rates. The alternate hypothesis of different evolutionary rates in the compartments was rejected for pcsk5a, hcn1, fgf3, cxcr7b, and tmie, of which the last three are the genes involved in the PLL neuromast primordium migration (Biological Process GO: 0 048 920) in zebrafish. The results from the   FIG. 3 . Cumulative distribution frequency of the CONACC scores for the (A) teleost subtree and (B) whole tree; the plots shows a significant skew of the CONACC scores for teleosts toward less than zero (<0), which indicates acceleration of evolution.
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Fish Lateral Line Innovation . doi:10.1093/molbev/mss194 MBE compartmentalization and the phyloP analyses suggest that there is an accelerated evolutionary rate in the teleost clade compared with tetrapods in this set of genes involved in lateral line system development.
Rate-Shift among Paralogs
The rate-shift analysis using the amino acid alignment yielded similar results as the codon-based positive selection analysis. Of the 30 branches tested for rate shifts (2 postduplication branches in each of the 12 strict FSGD duplicates and kal1, cdh4 and pcsk5 genes), only six branches were not significant at the P < 0.05 level (table 1 and fig. 2 ). Three genes, cdh4, fgfr1a, and nsfa (all strict FSGD duplicates), showed no rate-shift on the postduplication branch leading to the sister paralog of the gene. One gene, cxcl12 had no rate shifts in either of the postduplication branches, and cxcr4 had no rate shift in the postduplication branch leading to the paralog (cxcr4b) implicated in lateral line system development.
Positive Selection in the Postduplication Branches
To check whether the altered rates of evolution on the postduplication branches were due to positive selection, we employed the branch-site models of the codeml program from the PAML package. Fifteen genes were analysed including kal1, cdh4, and pcsk5, as well as the 12 strict FSGD duplicates and 22 of 30 branches showed evidence of positive selection (table 2 and fig. 2 ). Two genes, cxcl12a and lman2la, showed no positive selection in both postduplication branches. The cxcl12a gene (also known as sdf1a/stromal derived factor 1a) codes for the chemokine responsible for primordium migration along the "lateral line" on the horizontal myoseptum of the trunk of fishes. However, the ancestral branch to the receptor for this ligand, cxcr4b shows 13 residues under positive selection ( fig. 5 ). Four genes showed positive selection in only one postduplication branch (table 2 and fig. 2 ), and all of them (atp1b2a, egr2b, cxcr4b and irx4a) had evidence of positive selection in the postduplication branch leading to the lateral-line related paralog.
Discussion
Our results highlight three major evolutionary patterns observed in genes involved in the lateral line system development, including higher duplicate retention, accelerated rates of evolution of the teleost genes, rate-shifts and positive selection in the postduplication paralogs.
Duplicate Retention of Genes Involved in Lateral Line System Development
We analysed the 34 genes involved in lateral line system development. Approximately 35% (12/34) were strict FSGD duplicates, for which all the teleosts had two paralogs that were retained after the whole genome duplication event. Two genes (5.8%), cdh4 and cxcr7, were also duplicated as part of the FSGD, but they had an asymmetric distribution of paralogs in fishes (some species did not retain the duplicated paralog). Four genes (11.7%) that were duplicated during FSGD also underwent a lineage-specific duplication event in the individual species. Thus, for this biological process/development process the duplicate retention is >50%, whereas the normal retention rate of duplicate copies after whole genome duplication in teleost genomes is less than 24% (Postlethwait et al. 2000; Woods et al. 2005; Braasch et al. 2009 ).
Fishes (Aparicio et al. 2002; Christoffels et al. 2004; Jaillon et al. 2004; Kasahara et al. 2007 ) experienced a whole genome duplication (FSGD) $350 Ma, just before the emergence of The three compartments used for the analysis are labeled on the tree, and differences in evolutionary rates are shaded differently. Note that SelectionLRT.bf considers the separating branch as a single compartment, so the two branches emanating from the root form a single branch in this analysis.
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Philip et al. . doi:10.1093/molbev/mss194 MBE the teleosts (Ravi and Venkatesh 2008) and very likely related with their subsequent radiation into >27,000 very diverse and disparate species (Vandepoele et al. 2004; Meyer and Van de Peer 2005; Crow et al. 2006; Nelson 2006; Braasch et al. 2009 ). Many of the resulting duplicate developmental genes were retained in the newly evolved species (Brunet et al. 2006) . Our results confirm that genome duplication played a major role in shaping the current repertoire of the genes involved in the lateral line system development, which in turn has contributed to the diversification of the lateral line morphology/ phenotype in teleosts and differentiation of PLL development compared with the sarcopterygians (Pichon and Ghysen 2004) . Since the FSGD occurred just before the origin of the teleosts (Jaillon et al. 2004; Meyer and Van de Peer 2005; Ravi and Venkatesh 2008) , and given our finding of higher duplicate retention in the genes involved in lateral line system development, we propose that genome duplication facilitated the evolution and diversification of the lateral line, and helped promote the radiation of teleosts into diversified environments.
Accelerated Rate of Evolution in the Teleost Genes
The genes implicated in the lateral line system development in teleosts evolved at a faster rate relative to their tetrapod orthologs (26 out of the 34 teleost genes using a dN/dS approach), either if having a single or a duplicate copy (figs. 3 and 4 and supplementary table S3, Supplementary Material online). This is consistent with other studies that have shown that teleost paralogs of duplicated genes evolve asymmetrically (Robinson-Rechavi and Laudet 2001; Steinke et al. 2006) and that most of the teleost genes (irrespective of whether they are singletons or duplicated) evolve faster than their tetrapod counterparts (Robinson-Rechavi and Laudet 2001; Jaillon et al. 2004; Brunet et al. 2006; Steinke et al. 2006 ). Thus, the altered rate of evolution among the lateral line system development genes is in concordance with earlier studies. Most of the genes have extra functions in addition to lateral line system development, since none of the genes are teleost innovations and one-half did not retain a duplicate (paralog) post-FSGD. The genes with constant rates in both teleosts and tetrapods, apart from their role in the lateral line system development, were those involved in cellular activities such as cytokinesis and ion-transport (hcn1 and kbp), DNA repair (eya4), cell-fate specification and development (fgf3), cytoskeletal organization and exocytosis (llgl2), signaling (cxcr7b), and proteolysis (pcsk5a). This pattern suggests that these genes are under higher constraints than the other genes involved in the developmental process.
Rate-Shift and Positive Selection in Postduplication Branches
At least one of the postduplication branches in the strict FSGD duplicates had a significant rate-shift due to positive selection in all genes except cxcl12 (tables 1 and 2, fig. 2 ). This episodic event of positive selection is revealing since the teleost clade as a whole did not show evidence of positive selection with the branch site models for all genes (supplementary table S3, Supplementary Material online). Only three genes (htt, apc, and gpr126) showed positive selection when all the extant branches were tested as foreground branches in branch-site test of positive selection (supplementary table S3, Supplementary Material online).
Some major caveats for interpreting the results of codon models concern the uncertainty implicit in phylogeny and parameter estimates (Delport et al. 2009 ). Branch-site models could also be sensitive to the absence or low number of synonymous substitutions on foreground branches, which can reduce the accurate estimation of dN/dS values and inflate ! values (table 2). As this can be a problem when using deep internal branches as foreground branches, we used complementary analyses at nucleotide, codon, and amino acid levels to obtain general concordance among the results, further validating the evolutionary trends observed in this study. (Penn et al. 2008) .
Genes
Rate Shift Estimation in RaSER 
MBE
Three category 1 models have been postulated describing the evolution of duplicated genes (Innan and Kondrashov 2010) , including the neofunctionalization model (Ohno 1970) , the duplication-degeneration-complementation (DDC) hypothesis (Force et al. 1999 ) and the specialization model or escape from adaptive conflict (EAC) model (Hughes 1994) . The general feature of these models is that a fate-determination phase occurs rapidly after duplication (Innan and Kondrashov 2010) , followed by a preservation phase that precludes the pseudogenization of one of the copies (Sato et al. 2009b, Innan and Kondrashov 2010 ). Ohno's model (Ohno 1970) suggests neofunctionalization of one of the copies, and that the molecular evolution in the duplicated copy is accelerated, and the other two models (Hughes 1994; Force et al. 1999) propose subfunctionalization in both copies. The DDC model (Force et al. 1999) assumes that the ancestral function of the gene will be shared between the two postduplication daughter genes, and that degenerating neutral mutation that accumulate in the paralogs result in subfunctionalization with neither copy being able to carry out the original functions and thus promoting preservation of both copies. The EAC model (Hughes 1994) predicts that if the parent gene were performing two functions that could not be independently improved, then after duplication each gene copy could be driven by positive selection to become more specialized. In fact, none of the three models mentioned here is a perfect fit for the results of this study. However, our results point to a most likely scenario where the paralog is released from the functional constraints of the ancestral gene (due to accelerated evolutionary rate and rate shift) and can become more specialized in lateral line development thereby facilitating evolution of the trait.
From our results, we conclude that higher duplicate retention, followed by rate shifts and positive selection, may have contributed to the evolution and remarkable diversity of the teleost lateral line system. We also confirm that the teleost lateral line system development genes generally evolve at a faster rate compared with their tetrapod counterparts in concordance with previous studies. Our results based on comparative genomic analyses provide, the basis for future confirmation studies on the evolution, development, and function of lateral-line system development genes.
Supplementary Material
Supplementary tables S1-S3 and figures S1 and S2 are available at Molecular Biology and Evolution online (http://www .mbe.oxfordjournals.org/). 
